This paper constructs a specific-factor model of a closed HT economy to examine the reasons for the government of China imposing on environmental tax and increasing the minimum wage simultaneously. We find that the government policies will decrease the pollution and increase the urban unemployment rate. In addition, we also prove that the impact on the welfare level will depend on the degree of disutility of pollution. If the degree of disutility of pollution is large enough, then the policies of China government will raise the welfare level.
Introduction
Many developing countries like China, India, Mexico, and Chile, have attempted to promote the "industrialization" in order to reduce domestic poverty. As those countries not only progress but also increase employment through industrialization, the environment also deteriorates due to industrial pollution. As a result, they must suffer from downgrade of the quality of life. Therefore, it is quite well known that the issue of the traditional job-environment tradeoff is important in the developing country (Note 1).
In general, the industrialization is considered more important than environmental protection in the developing countries. However, a prominent example is that the world's biggest carbon emitter, China, has set the targets not only to reduce the amount of carbon dioxide by 20% by 2020, compared with 2005 levels (The Economist, 2009) (Note 2) but also to cut emissions of nitrogen oxides by 10% by 2015 (The Economist, 2011) . To hit these targets, the government of China adopts some environmental preservation policies, for example, imposing on carbon tax. In addition, in the corresponding period, we also observe that the minimum wage rises continuously in China. In particular, since 2010, the government of China has increased the minimum wage by 25% (Common Wealth, 2011) (Note 3). Namely, the observation that the government of China imposes on environmental tax and increases the minimum wage simultaneously is observed. Therefore, the main purpose of this paper is to hope to explain why China would do that.
In the traditional literature of development economics, Harris and Todaro (HT) (1970) have provided a standard model to capture the economic phenomenon of a developing country with urban unemployment. However, in the HT model, the implement of minimum wage policy is an important reason for the existence of urban unemployment. Many studies extend the basic HT model to investigate the impact of the environmental preservation policy on the urban unemployment and the national welfare, including Dean and Gangopadhyay (1997), Chao et al. (2000) , Daitoh (2003; 2008; 2012) , Beladi and Chao (2006) , Rapanos (2007) , Tsakiris et al. (2008) and Daitoh and Omote (2011) (Note 4). However, these existing studies argue that the effects of environmental protection on urban unemployment and welfare are inconclusive.
Intuitively, a rise in the minimum wage rate would lead to a labor-migration from rural sector to urban sector and then the urban unemployment rate rises. Therefore, the impact of the minimum wage rate on welfare is ambiguous (Note 5). As mentioned earlier, the effects of environmental protection on urban unemployment and welfare are also inconclusive. Thus, the question posed in this paper is: How do the increases in environmental tax and minimum wage affect urban unemployment and welfare of an economy.
As a complement to the literature, this paper will construct a specific-factor model of a closed HT economy to examine why the government of China imposes on environmental tax and increases the minimum wage simultaneously. We find that when the government raises the environmental tax and the urban minimal wage rate simultaneously, the pollution would decrease and the urban unemployment rate would increase. In addition, we also prove that the impact on the welfare level will depend on the degree of disutility of pollution. If the degree of disutility of pollution is large enough, the policies of China government will raise the welfare level. Therefore, if China government's objective is to increase the welfare level, then it will do that.
The rest of this paper is organized as follows. Section 2 establishes a closed HT model. Section 3 considers the impact of the environmental policy on unemployment and pollution. The impact of the environmental policy on welfare is examined in Section 4. Section 5 provides concluding remarks.
The Model
Consider a specific-factor model of a closed HT economy comprising two sectors, said the rural and urban sectors. The rural sector hires labor L x and sector-specific land T to produce the agricultural good x. Assume that there is perfect competition in the rural labor market and land market. The urban firm produces the manufactured good y using labor L m and the "dirty input" z. Suppose that all the commodity markets are perfect competition and that all firms in each sector and all consumers in this economy are identical. The production functions which are assumed to be constant returns to scale technology in both sectors can be specified as follows:
In the rural sector, labor and land are fully utilized. In the urban sector, the institutionally minimal wage rate w m prevails. The factor of production z will not only lower environmental quality but also reduce consumers' utility and hence it can be viewed as "pollution". For simplicity, we assume that the pollution market does not exist. At the same time, the government will impose an environmental tax  on the manufacturing firm's use of z. (Note 6) Let the agricultural good x be numéraire. Hence, the zero profit conditions can be expressed as follows:
where ) ( in urban sector which implies that the larger the variable  is, the larger the unemployment rate will be. The labor migration between rural and urban sectors is determined by the HT migration condition (3) which indicates that the rural wage rate equals the expected urban wage rate ) 1
The equilibrium conditions for the factor market can be expressed as:
represents the derivative of the unit cost function of good i ( } , { y x i  ) with respect to j th argument. L and T are the total population and the land endowment respectively.
The utility function of the representative consumer can be specified as follows:
is the constant elasticity of substitution. The variable c x (c y ) represents the consumption of good x (y). In the meanwhile, the utility function satisfies the following assumptions:
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Let a U be the derivative of the utility function with respect to the variable a and ab U be the derivative of a U w.r.t. the variable b, where a, b = x, y, z. The specifications in utility function imply that the marginal utility of each good is positive and decreasing. The pollution z exerts a negative externality on the level of utility, that is, the marginal utility from pollution is negative. Hence,  could represent the degree of disutility of pollution.
As customary, the assumption of 0   yx xy U U indicates that the greater consumption of good x will raises the marginal utility of consumption of good y, vice versa. Finally, the assumptions, i.e., 0
, state that the larger amount of pollution will lower more environmental quality, and hence reduce the marginal utility of consumption of each good. In this case the relative demand function can be derived as follows:
Suppose that the government transfers the environmental tax revenue to the consumers in a lump-sum fashion. Hence, we have
The market equilibrium conditions of good x and y are given by c x =x and c y =y because of the assumption of a closed economy. By making use of the Walras' law, only Equation (8) is needed:
The general equilibrium satisfies eight simultaneous Equations (1)- (8) and then we can solve eight endogenous variables:
c , and y c , given m w ,  , L , and T .
Environmental Policy, Unemployment and Pollution
In this section, the impact of environmental tax  and minimal wage rate m w on unemployment rate will be explored. Without losing generality, we assume that L and T are constant, that is, this paper will consider the effects of m w and  . Next, following Jones (1965) , we can express Equations (1)-(8) in terms of change. Denoting by ( k dk k /  ) the percentage change, totally differentiating Equations (1)- (8), we can obtain the following matrix (see Appendix 1 for the mathematical derivation):
where the variable ij  (i = x, y; j = L, T, z) represents the share of the jth factor in the value of the ith sector's output, and
, and thereby the equilibrium condition for the labor market can be rewrote as
 is the elasticity of substitution between factors of production in sector i. Let  be the determinant of the coefficient matrix in Equation (9), and
. Therefore, the results of comparative-static analysis can be derived as follows (see Appendix 2 for the mathematical derivation): 
Equations (10)- (14) indicate how the increases not only in  but also in m w affect five endogenous variables, i.e., x w ,  ,  , x , y . Next, from Appendix 3 for the mathematical derivation, we get the relationship between the variables (i.e.,  and m w ) and pollution z as follows:
The economic intuition on Equations (10)- (15) should be stated as follows. If the government increases  and m w simultaneously, then the production cost of the urban firm will expand, which will reduce the output of the manufactured good y (Equation (14)). As the output of y decreases, the firm will employ less z and m L . That is to say, pollution z unambiguously decreases (Equation (15)). The shrinkage of urban employment m L implies that the urban unemployment rate rises (Equation (12)). The increases not only in  but also in m w will reduce the expected urban wage rate ) 1
, which will in turn lead to a migration from urban area to rural area. (Note 8) That is, in rural sector, the supply of labor will rise, which will raise the output of the agricultural good x (Equation (13)) and reduce x w (Equation (10)). A rise in the output of x leads to an increase in the demand of land and thereby the rental rate of land  also rises (Equation (11)). Therefore, as analysis earlier, we can indicate the Proposition 1 as follows: Proposition 1. When the government raises the environmental tax and the urban minimal wage rate simultaneously, the pollution would decrease and the urban unemployment rate would increase.
Environmental Policy and Welfare
In this section, we will study the welfare effect of the environmental policy. From the utility function
, the indirect utility function
obtained. Totally differentiating it yields:
Therefore, we have (see Appendix 4 for the mathematical derivation):
Equation (17) states that, if the degree of disutility of pollution is large enough (i.e., 1   ), the policy that the government raises  and m w simultaneously will encourage the welfare level. The economic intuition is quite obvious. Proposition 1 indicates that this policy will reduce pollution. Therefore, under the case of the more degree of disutility of pollution, a decrease in pollution will bring the more increase in welfare level. Proposition 2 can be addressed as follows: Proposition 2. When the government raises the environmental tax and the urban minimal wage rate simultaneously, the welfare level may rise, which depends on the degree of disutility of pollution.
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Concluding Remarks
In a specific-factor model of a closed HT economy, this paper explore why the government of China imposes on environmental tax and increases the minimum wage simultaneously. We find that the policies of China will lead to a decrease in the pollution and an increase in the urban unemployment rate. In addition, we also prove that the impact on the welfare level will depend on the degree of disutility of pollution. Namely, if the degree of disutility of pollution is large enough, the policies of China government will raise the welfare level. Some policy implications can be drawn from our results. That is, if China government's objective is to increase the welfare level, then it will impose on environmental tax and increase the minimum wage simultaneously. Note 4. Dean and Gangopadhyay (1997) set up a three-sector model assuming that the production of intermediates causes environmental damage to explore the impact of an export ban on intermediate goods. They argue that the export ban increases urban unemployment in the short run, but decreases it in the long run. Chao et al. (2000) explore the relationship between environmental protection and urban unemployment. They prove that increasing environmental protection leads to an increase in urban unemployment in a closed economy, but it does not result in additional urban unemployment in a small open economy. In the standard model of a closed HT economy, Daitoh (2003) shows that the effects of the environmental policy on the manufacturing employment depend on the price elasticity of demand for manufactured goods. Daitoh (2008 ) extends Daitoh's (2003 model to an open economy and then proves that the former condition depends on the substitute or complementary relations among factors of production. Daitoh (2012) analyzes effects of wage subsidy policies on urban pollution in a dualistic economy. Beladi and Chao (2006) derive the optimal environmental tax rate under urban unemployment. Rapanos (2007) finds that the environmental tax may increase or decrease urban unemployment in the short run, while it decreases unemployment in the long run. Tsakiris et al. (2008) show that the optimal environmental tax is lower than the marginal damage of pollution. Daitoh and Omote (2011) find that a rise in the pollution tax rate would lead to an increase in the urban unemployment. In sum, the impact of environmental protection on urban unemployment and welfare is inconclusive.
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Note 8. Harris and Todaro (1970) argue that the impact of the minimal wage rate m w on the expected urban wage rate is ambiguous. They address that a rise in m w would lead to a migration from rural sector to urban sector and hence the urban unemployment rate rises, but the expected urban wage rate is inconclusive. Similarly, Daitoh (2003) claims that if the pollution tax  rises then x L may increase or decrease. However, in this paper, the case that  and m w are raised simultaneously is discussed, which means that the prices of all production factors rise in the urban firm, and hence the output of the manufactured goods in this case is less than in Harris and Todaro (1970) . To understand it more clearly, one should pay attention to the fact that the less output of the manufactured good would lead to the more shrinkage of urban employment, that is, the more urban unemployment rate would happen. If the effects of the urban unemployment are large enough then the result of a migration from urban area to rural area would be obtained.
Appendix

Appendix 1
Totally differentiating Equations (1)- (5), we can find:
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By substituting Equation (A.2) into (A.6), we can get:
Finally, Equation (9) can be obtained by making use of Equations (A.1), (A.4), (A.5), (A.3), and (A.7).
Appendix 2
By using the Cramer's rule, from Equation (9), we can derive the results of comparative-static analysis as follows: 
